Protein export in prokaryotes and eukaryotes: indications of a difference in the mechanism of exportation.
Investigation of possible variations between prokaryotic and eukaryotic signal sequences of exported proteins has revealed unexpected differences. Apart from the known similarities (presence of a core hydrophobic sequence preceded by a positively charged amino terminus and followed by a flexible structure), we have found that the core is much more rigid in eukaryotic signals than in their prokaryotic counterparts, and that at both ends the constraints are much more stringent in bacteria than in human cells. The differences have been summarized as a set of 17 criteria describing noteworthy features discriminating between the two classes of signal peptides. The program we used permitted each class of sequences to be learned; Escherichia coli sequences were well learned (i.e., they could be recognized by the programs as having common features), whereas human sequences were found to exhibit a much wider variation. Thus it was possible to propose a consensus in the case of the bacterial peptides, but none (or a much looser one) in the case of the human sequences. Two sequences were exceptional among the E. coli signal peptides, those of lipoprotein and plasmid-borne beta-lactamase, suggesting that they have special origins or destinations. Finally, the differences found strongly suggest that the mode of secretion is rather different in the two types of organisms, in spite of the common features of the signal sequences.